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MULTICHANNEL BROADCASTING SYSTEM ured and highly reliable backup output buffer apparatus 

capable of properly coping with a failure occurring in an 
output buffer apparatus. 

BACKGROUND OF THE INVENTION i n order to solve the problems described above, the 

In general, the present invention relates to a multichannel 5 P resc f nt invcntion Prides a multichannel broadcasting sys- 

broadcasting system. More particularly, the present inven- tem f ° r transmitting signals representing broadcast contents 

tion relates to a broadcasting system wherein system reli- to a of oul P ut channels - ™ e ""^channel broad- 

ability is improved by providing a backup output buffer castm S s y stcm ^P^^ 

apparatus to a plurality of output buffer apparatuses each 0) a broadcast content storage apparatus for storing a 

provided for some output channels. 10 plurality of broadcast content signals; 

In recent years, much attention is paid to multichannel < 2 > a of main output buffer apparatuses each 

broadcasting using a satellite or communication cables. The P r0V1 ? ed for some L of ^ e 0Ut P ut chann ^ wherein 

multichannel broadcasting is different from single channel S1 f als representing broadcast contents to be transmit- 

broadcasting using the ordinary and traditional ground wave 15 x f lo ^ associated output channels are copied from 

in that, in the case of the former, one broadcasting station * e broadcast contenl . slora S e a PP aratus theret0 for 

broadcasts different programs to a number of channels. transmission at transmission times; and 

Thus, in a broadcasting station, it is necessary to transmit a ( 3 ) a Polity of backup output buffer apparatuses fewer 

program along with advertisements inserted into the 10 DUmber lhan * c main 0Ut P ut buffer apparatuses 

program, commercials and an advertisement for the program 20 wherein signals representing broadcast contents to be 

to each channel. It should be noted that a commercial is transmitted to all the output channels are copied from 

referred to hereafter simply as a CM. ^ broadcast content storage apparatus thereto. 

w . « , . . When one of the main output buffer apparatuses 

In general, a program requires a long transmission time . , • . , . , t - . 

. mm a ^- a l « employed in the multichannel broadcasting system provided 

while a CM or a program advertisement has a short period . f. , • *• > c j * i 

. , , e- j ¥ f * L. u by the present invention is out or order, signals representing 

in the range 15 to 30 seconds. However, there are a number 25 . A t t t f t t . i ■ . 5 -»u *u 

w . ■> broadcast contents tor output channels associated with the 

of CM or advertisement types. Moreover, the same CMs and , , . , , t t . . . . , e 

V i ii r broken apparatus are transmitted to the output channels from 

advertisements are broadcasted repeatedly from time to , , r t , . & * 

r J the backup output buffer apparatus. 

According to the present invention, a plurality of backup 

For the above reason, in an ordinary broadcasting system, outpm buffer apparamses f ewe r in number than the main 

short broadcast contents such as CMs are entered tempo- 30 Qutput buffef apparatuses eacn capa bl e of storing copies of 

rarily in a storage apparatus to be transmitted later at signals repre senting broadcast contents for more output 

appropriate times in accordance with a play list created channels than the output channels associated with one main 

separately for transmission use. Prepared for each channel, output buffer apparatuS es. Thus, in the event of a failure 

a play list is a list of broadcast contents to be output to the occurring in any of the main output buffer apparatuses, the 

channel. A play list which differs from channel to channel is 35 transmission of a signa] representing broadcast contents can 

used for transmitting CMs and other short broadcast con- be continued by transmitting the signal from a backup output 

tents for the respective channel. buffer apparatus without suspension of the broadcasting 

However, transmission of short CMs and other short through the use of few hardware resources, 

broadcast contents of many types to a number of channels BRIEF DESCRIPTION OF THE DRAWINGS 
accompanying the migration to multichannel broadcasting 

entails extremely complicated work. As a solution to this Embodiments of the present invention have been 

problem, there has been proposed a broadcasting system described by referring to the accompanying diagrams 

wherein an output buffer apparatus is provided for each wherein: 

channel or each group of channels for storing data of FIG. 1 is a diagram showing the configuration of an 

broadcast contents such as CMs to be transmitted to the 45 embodiment implementing a multichannel broadcasting sys- 

channel or the channels in the group. The data stored in the tem provided by the present invention in a simple and plain 

output buffer apparatus is signals such as images, sound and manner; 

characters. By providing a plurality of output buffer FIGS. 2A and 2B are diagrams showing the overall 

apparatuses, the work to transmit broadcast contents to a configuration of a multichannel broadcasting system as- 

plurality of channels can be made simpler. 50 implemented by another embodiment of the present inven- 

When a failure occurs in an output buffer apparatus, tion; 

however, the transmission of CMs and other broadcast FIG. 3 is a diagram showing the configuration of main 

contents is suspended till the apparatus gets fixed. It is thus output buffer apparatus OBI, OB2 or OB3 in a plain and 

necessary to provide a backup output buffer apparatus. Since 55 simple manner; 

the multichannel broadcasting system itself is still at a stage FIG. 4 is a diagram showing the configuration of a backup 

of development, nevertheless, a useful proposal as to how a output buffer apparatus OB4; 

backup output buffer apparatus should be configured has not FIG. 5 is a flowchart representing pieces of processing 

been made yet. carried out in the multichannel broadcasting system shown 

6Q in FIG. 2, from an operation to record broadcast contents to 

SUMMARY OF THE IlWENTf ON an operalio n to output them, in a simple and plain manner; 

It is thus an object of the present invention to provide a FIG. 6 is a diagram showing a table representing an 

multichannel broadcasting system having a low cost backup example of a filing list in concrete terms; 

output buffer apparatus capable of properly coping with a FIG. 7 is a diagram showing tables representing an 

failure occurring in an output buffer apparatus. ^5 example of a broadcast content data base in concrete terms; 

It is another object of the present invention to provide a FIG. 8 is a diagram showing a table representing an 

multichannel broadcasting system having a simply config- example of a play list; 
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FIG. 9 is a diagram showing a table representing an apparatuses OBI and OB2 provided for the channels in 

example of a copy broadcast content list for output channel accordance with a play list created or received by the control 

1; unit 1. 

FIG. 10 is a diagram showing a table representing an Normally, broadcast contents such as CMs are broad- 
example of an apparatus assignment table which is, a table 5 casted repeatedly from time to time through the output 
of assignment of output buffer apparatuses to output chan- channels during a fixed period of time of typically 2 to 3 
nels; months. Thus, the broadcast content storage apparatus 3 is 
FIG. 11 is a diagram showing a table representing an provided as an apparatus common to the output buffer 
example of an output buffer apparatus storage area control apparatuses OBI to OB3 and used for storing data of 
table- 10 broadcast contents shared by the apparatuses OBI to OB3. 

FIGS. 12A, 12B, and 12C show Part (1) of a flowchart Broadcast contents such as CMs to be output to an output 

representing a detailed process of outputting video and audio chaDnel are C0 P ie , d "i advance to an output buffer apparatus 

signals representing events put on a play list; assorted w.th the channel. 

FIGS. 13A, 13B, and 13C show Part (2) of the flowchart 1S In present embodiment, a backup output buffer appa- 

shown in FIGS. 12A, 12B, and 12C, that is, a continuation ratus 083 * P"™^ as a backup which is used when the 

flowchart* mam output buner apparatuses OBI and/or OB2 are out of 

' . , . t _ order. Broadcast contents to be output are copied to the main 

FIG. 14 is a diagram showing a typical state of an outp ut buffer apparatus OB3. Since the backup output appa- 

apparatus assignment table filled up with contents in the raUls Qm [s provided as a backup for both ^ main oulpm 

event of a failure; 20 buffer apparamses 0B1 and 0B2> 0 nly part of data of 

FIG. 15 is a diagram showing a typical state of an output broadcast contents can be stored in the backup output buffer 

buffer apparatus storage area control table filled up with apparatus OB3. For this reason, portions of the data are 

contents in the event of a failure; stored therein in an outputting order with those to be output 

FIG. 16 is a diagram showing examples of screens which at relatively early times stored first, 
are displayed on the output operation terminal 10 when the 25 M video and audio signals re p rcS e n ting broadcast con- 
output buffer apparatuses function normally; and tents are output from ^ main output buffer apparatuses 
FIG. 17 is a diagram showing examples of screens which OBI and/or OB2, data of the broadcast contents is deleted 
are displayed on the output operation terminal 10 in the f r0 m a recording medium, typically a disc, employed in the 
event of a failure occurring in a main output buffer appara- ^ ma in output buffer apparatuses OBI and/or OB2, At the 
tus. same time, the data is deleted also from the backup output 

buffer apparatus OB3 as well. In this way, during a normal 
operation of the main output buffer apparatuses OBI and 
OB2, broadcast contents on the play list scheduled for 

Some preferred embodiments of the present invention are 35 broadcasting are copied to the main output buffer appara- 

described below by referring to diagrams. It should be noted, tuses OBI and OB2 as well as the backup output buffer 

however, that the technological range of the present inven- apparatus OB3 and broadcast contents already output are 

tion is not limited to the embodiments. deleted from the main output buffer apparatuses OBI and 

FIG. 1 is a diagram showing the configuration of an OB2 as well as the backup output buffer apparatus OB3. It 

embodiment implementing a multichannel broadcasting sys- 40 should be noted, however, that broadcast contents are copied 

tern provided by the present invention in a simple and plain to the backup output buffer apparatus OB3 with those to be 

manner. A control unit 1 employed in the multichannel output at relatively early times each given a high storing 

broadcasting system shown in the figure is typically a group order priority. In addition, all broadcast contents to be stored 

of computers or a mainframe computer connected to the in a main output buffer apparatus associated with an output 

network for controlling the entire system. A broadcast con- 45 channel to be backed up are copied to the backup output 

tent reproducing machine 2 plays back broadcast contents of buffer apparatus OB3 with those to be output at relatively 

CMs and program advertisements for filing work. Broadcast early times each given a high storing order priority, 

contents played back by the broadcast content reproducing When either of the main output buffer apparatuses OBI 

machine 2 are entered and stored in a broadcast content and OB2 is out of order, making it impossible to output 

storage apparatus 3 which is typically implemented by a 50 broadcast contents thereby, a switch employed in a switcher 

video server having a hard disc or a video card machine 8 is actuated by the control unit 1 to activate a path shown 

having a plurality of video tapes as a recording medium. by a dashed line in the figure. In this new state, broadcast 

In the embodiment shown in FIG. 1, the multichannel contents such as CMs are output to channel 1 from the 

broadcasting system comprises 3 output buffer apparatuses backup output buffer apparatus OB3 through the activated 

OBI, OB2 and OB3 provided for 2 output channels. The 55 path. Once the switcher 8 selects the backup output buffer 

output buffer apparatuses OBI and OB2 each work as a main apparatus OB3 as a substitute for the broken main output 

output buffer apparatus while the output buffer apparatus buffer apparatus OBI or OB2, the backup output buffer 

OB3 functions as a backup output buffer apparatus. Con- apparatus OB3 functions as a main output buffer apparatus, 

trolled by the control unit 1, the switcher 8 connects the allowing data of broadcast contents for channel 1 to be 

output buffer apparatuses OBI, OB2 and OB3 to the respec- 6 o copied to a recording medium employed therein, 

tive output channels. As described above, in the embodiment of the present 

The output buffer apparatus is typically a small-capacity invention, a common backup output buffer apparatus is 

video server having a hard disc used for storing in advance provided for a plurality of main backup output buffer 

data such as images and sound of broadcast contents which apparatuses, preventing broadcasting from being suspended 

are to be transmitted at relatively early times according to 65 even in the event of a failure occurring in any of the main 

the transmission order. Then, data of broadcast contents is output buffer apparatuses. In addition, by providing backup 

output to output channels from the main output buffer output buffer apparatuses fewer in number than the main 
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output buffer apparatuses as backups common to the main Video and audio signals are supplied from the broadcast 
output buffer apparatuses, that is, by providing at least one content reproducing machine 2 to the broadcast content 
backup output buffer apparatus, the number of hardware storage apparatus 3 and from the broadcast content storage 
resources employed in the multichannel broadcasting sys- apparatus 3 to the output buffer apparatuses OBI to OB4. 
tem can be minimized, allowing the cost to be reduced as 5 Then, the video and audio signals are properly supplied from 
well. the main output buffer apparatuses OBI to OB3 to the 
In the embodiment shown in FIG. 1, more output channels respective three of output channels 1 to 9 by way of the 
than those which can be serviced by an output buffer switcher 8 which is used for simultaneously changing con- 
apparatus are assigned to the backup output buffer apparatus. nection of a set of three output channels from one apparatus 
To be more specific, in the embodiment, one output channel 1Q to another. 

is assigned to each of the main output buffer apparatuses The multichannel broadcasting system is further provided 

OBI and OB2 but two output channels are assigned to the with a filing operation terminal 9 and an output operation 

backup output buffer apparatus OB3. Thus, the number of terminal 10. The terminals 9 and 10 can each be imple- 

broadcast contents per output channel that can be stored in mented by a personal computer employing its own CPU or 

the backup output buffer apparatus OB3 is smaller than that by a plain terminal controlled by the control computer 

in the main output buffer apparatus OBI or OB2. For this system l.The filing operation terminal 9 is used for example 

reason, broadcast contents are copied to the backup output to play back broadcast contents originally supplied by a 

buffer apparatus OB3 with those to be output at relatively creator of CMs from the broadcast content reproducing 

early times each given a high storing order priority. It machine 2 and to record and store the content into the 

implies that the number of copies of broadcast content data 2Q broadcast content storage apparatus 3. On the other hand, the 

stored in the backup output buffer apparatus OB3 is reduced output operation terminal 10 is used to output data of 

to a minimum. broadcast contents recorded and stored in the output buffer 

After broadcast contents such as CMs are output continu- apparatuses to their respective output channel as video and 

ously for several minutes, data of a relatively long program audio signals in accordance with a play list. In general, the 

is output. While the data of a program is being output, ^ terminals 9 and 10 are operated by different operators, 

broadcast contents such as remaining CMs can be copied. As As described earlier, the control computer system 1 which 

a result, by also copying some of broadcast contents to the serves as a control unit can be implemented by a general 

backup output buffer apparatus OB3, it is possible to cope purpose computer or a plurality of computers connected to 

with a failure that occurs in an emergency. each other by a network. In either case, storage units 

As the broken output buffer apparatus OBI is fixed, the 30 employed in the control computer system 1 are each imple- 

apparatus OBI is thereafter used as a backup while the mented by a semiconductor memory or a recording medium 

output buffer apparatuses OB2 and OB3 are each used as a sucn as a magnetic or optical magnetic disc. On the other 

main buffer. That is to say, some data of broadcast contents nand > functions of other elements such as control units, 

copied to the output buffer apparatuses OB2 and OB3 is also management units and creation units are each implemented 

copied to the backup output buffer apparatus OBI in the 35 by software. Thus, blocks in the control computer system 1 

same way as described above in order to cope with a next shown in FIGS. 2 A and 2B each represent a function 

failure. Thus, the output buffer apparatus OB3 does not implemented by hardware or software, 

always function as a backup. Instead, the three output buffer As shown in FIG. 2B the control computer system 1 

apparatuses OBI, OB2 and OB3 employed in the embodi- comprises a filing control module 101, a filing list control 

ment can each serve as a main or a backup buffer. 40 module 102, a filing list creating module 103, a filing list 

A basic configuration of the embodiment as a whole has receiving module 104 and a filing list storage unit 105, Their 

been explained so far. Next, detailed configurations of the functions and operations carried out at the filing operation 

control unit 1 and the output buffer apparatuses OBI, OB2 terminal 9 allow a large number of broadcast contents such 

and OB3 are described by referring to, among other as CMs brought in from an external source to be played back 

diagrams, FIGS. 2 to 4. 45 by me broadcast content reproducing machine 2 and 

FIG. 2A is a diagram showing the overall configuration of recorded and stored in the broadcast content storage appa- 

a multichannel broadcasting system as implemented by ratus 3- 

another embodiment shown in FIG. 1, the present embodi- The control computer system 1 is further provided with a 

ment implements a multichannel broadcasting system for 9 broadcast content data base control module 106 and a 

output channels. The broadcast content reproducing 50 broadcast content data base storage unit 107 which is 

machine 2 and the broadcast content storage apparatus 3 are controlled by the broadcast content data base control module 

identical with those employed in the embodiment shown in 1° 6 The broadcast content data base storage unit 107 is used 

FIG. 1. The output buffer apparatuses employed in the for storing information on broadcast contents stored in the 

present embodiment each support 3 channels. 4 output buffer broadcast content storage apparatus 3. 

apparatuses OBI, OB2, OB3 and OB4 are provided for the 55 The control computer system 1 also has an apparatus 

9 output channels. The 3 output buffer apparatuses OBI to status control module 108 and an apparatus assignment table 

OB3 support the 9 output channels whereas to the output storage unit 109. The apparatus status control module 108 

buffer apparatus OB4 is used as a backup. As described controls status of a plurality of output buffer apparatuses as 

above, however, there is in actuality no main- to-backup to whether or not the output buffer apparatuses are operating 

relation among the 4 output buffer apparatuses OBI to OB4. 60 normally, as to which output channels are assigned to each 

That is to say, any 3 of them are each used as a main buffer of the output buffer apparatuses and which output buffer 

while the remaining one is used as a backup. Also in the apparatus is used as a backup as well as controls free areas 

present embodiment, the number of backup output buffer in the storage medium employed in each of the output buffer 

apparatuses is smaller than the number of main output buffer apparatuses by using a control table stored in the apparatus 

apparatuses. In the present embodiment, the switcher 8 65 assignment table storage unit 109. 

simultaneously changes connection of a set of 3 output A filing operation terminal control module 110 and an 

channels from one output buffer apparatus to another. output operation terminal control module 120 control the 
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filing operation terminal 9 and the output operation terminal 
10 respectively. An output control module 111 controls an 
operation to output video and audio signals from an output 
buffer apparatus to an output channel. 

The control computer system 1 further comprises a play 5 
list control module 112, a play list creating module 113, a 
play list receiving module 114 and a play list storage unit 
115. A play list is a list containing contents to be output to 
each output channel. A host control receiving module 116 
receives data from a host computer at a level higher than the 10 
control computer system 1. 

A copy control module 117, a copy management module 
118 and a copy list storage unit 119 create a copy broadcast 
content list showing broadcast contents on a play list which 
have not been copied to an output buffer apparatus and 35 
control an operation to copy data of broadcast contents from 
the broadcast content storage apparatus 3 to the output buffer 
apparatuses. 

A functional block indicated as a control module in the M 

20 

present embodiment controls mainly hardware such as a 
device while that indicated as a management module con- 
trols mainly information, data and the like. It should be 
noted, however, that this statement is not always absolutely 
true. 2S 

FIG. 3 is a diagram showing the configuration of the main 
output buffer apparatus OBI, OB2 or OB3 in a plain and 
simple manner. As shown in the figure, the output buffer 
apparatus comprises a CPU 21, a memory unit 22 for storing 
control programs, a RAM unit 23, an interface unit 24 and 30 
a file unit 25M which are connected to a common bus 27. 
The file unit 25M is connected to the common bus 27 
through an SCSI 26. It is desirable to design the file unit 
25M into a configuration having redundancy to increase 
reliability. As described earlier, broadcast contents on a play 35 
list for an output channel are stored in a main output buffer 
apparatus assigned to the output channel. The embodiment 
shown in FIG. 3 implements the output buffer apparatus 
OBI (or the on air buffer OABuf 1) wherein broadcast 
contents on play lists for typically output channels 1, 2 and 4Q 
3 are stored. 

FIG. 4 is a diagram showing the configuration of the 
backup output buffer apparatus OB4. The configuration of 
the backup output buffer apparatus OB4 is equivalent to that 
of the main output buffer apparatus OBI, OB2 or OB3 45 
hard ware wise as well as software wise. Since the backup 
output buffer apparatus OB4 functions as a backup, 
however, the file unit 25B thereof which serves as a record- 
ing medium is used for storing only some broadcast contents 
for play lists for all output channels 1 to 9 with those to be 50 
output at relatively early times given high storing order 
priorities. In the embodiment shown in FIG. 4, the file unit 
25 B is divided into areas allocated to the output buffer 
apparatuses OBI, OB2 and OB3 respectively. It should be 
noted, however, that there is no need to physically divide the 55 
file unit 25B into the three areas as long as the file unit 25B 
is controlled by software as three split areas. 

When a main output buffer apparatus is out of order, the 
backup output buffer apparatus functions as a substitute for 
the broken one. This means that the four output buffer 60 
apparatuses work on an equal footing. Thus, in general, the 
storage capacities of their file unites are also equal to each 
other. For this reason, the file unit 25 B of the backup output 
buffer apparatus OB4 contains one-third of the data of 
broadcast contents stored in each of the main output buffer 65 
apparatuses OBI to OB3 with those to be output at relatively 
early times given high storing order priorities. It should be 
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noted, however, that the backup output buffer apparatus OB4 
can be provided with a file unit 25B having a storage 
capacity larger than each of those of the main output buffer 
apparatuses OBI to OB3. 

FIG. 5 is a flowchart representing pieces of processing 
carried out in the multichannel broadcasting system shown 
in FIG. 2, from an operation to record broadcast contents to 
an operation to output them, in a simple and plain manner. 
It should be noted, however, that a process carried out in the 
event of a failure occurring in a main output buffer apparatus 
is omitted from the flowchart. 

As shown in the figure, the flowchart begins with a step 
S10 at which a filing list is created or received. A broadcast 
content supplied from an external source is played back by 
the broadcast content reproducing machine 2 and stored in 
the broadcast content storage unit 3 in accordance with the 
filing list. The filing list is entered by the operator via the 
filing operation terminal 9 or received from a computer at a 
higher level not shown in the figure. In the case of a created 
filing list, the filing operation terminal control module 110 
controls the filing operation terminal 9, passing on a com- 
mand entered by the operator to the filing list creating 
module 103 which then carries out processing to create the 
filing list. The created filing list is stored in the filing list 
storage unit 105 by the filing list control module 102. In the 
case of a received filing list, on the other hand, the filing list 
is received by the filing list receiving module 104 and stored 
in the filing list storage unit 105 by the filing list control 
module 102. 

After the filing list is stored in the filing list storage unit 
105, the operator does filing work of broadcast contents by 
using the filing list. To put it concretely, at a step S12, the 
filing list control module 102 extracts a filing list which is 
used as a base by the filing control module 101 to play back 
a broadcast content from the broadcast content reproducing 
machine 2 and store the content into the broadcast content 
storage unit 3. 

FIG. 6 is a diagram showing a table representing an 
example of a filing list in concrete terms. As shown in the 
figure, each entry on the filing list is attribute data of a 
broadcast content including the identification code of the 
broadcast content, the length of the broadcast content, the 
name of the broadcast content, a date up to which the 
broadcast content is to be output and a sponsor providing 
financial support for the broadcast content. 

When data of a broadcast content is stored in the broad- 
cast content storage unit 3, at a step S14, information on the 
data and status of the data are added and stored to the 
broadcast content data base storage unit 107 by the broad- 
cast content data base control module 106. FIG. 7 is a 
diagram showing tables representing an example of a broad- 
cast content data base in concrete terms. As shown in the 
figure, the data base includes an entry of each broadcast 
content like the one cataloged on the filing list shown in FIG. 
6. The entry includes status which indicates whether or not 
the broadcast content has been stored (filed) in the broadcast 
content storage unit 3. The status is linked to attribute data 
which includes a flag indicating whether or not the broadcast 
content has been copied to the 3 main output buffer appa- 
ratuses OABUF1 to OABUF3, a flag indicating whether or 
not the broadcast content has been output, an output fre- 
quency level and a date and a time at which the broadcast 
content was output last. The attribute data is stored in an area 
at the end of the link to the status in the entry and is pointed 
to by a pointer. 

When a broadcast content is played back by the broadcast 
content reproducing machine 2 and stored in the broadcast 
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content storage unit 3, an operation to record the status of the which is then stored in the copy storage unit 119, at the copy 

broadcast content in the broadcast content data base is also request made by the play list control module 112. FIG. 9 is 

completed as well. After verifying that the storing of the a diagram showing a table representing an example of a copy 

broadcast content has been done normally, that is, the filing broadcast content list for output channel 1. Each entry in the 

work has been completed, the operator sets data indicating 5 table represents a broadcast content, comprising the identi- 

that the filing has been completed in the status field of the fication code of the broadcast content, the name of the 

entry of the broadcast content in the data base. broadcast content, the output channel for outputting the 

^ . , broadcast content, the date and time at which the broadcast 

Then, preparations for outputting a broadcast content are content ^ , Q be t and ^ number of ^ , buffer 

earned out. The operator in charge of broadcast content apparatus to which ^ broadcast com^t is to be ^4 A 

outputting operations prepares a play Ust for each of output 10 bn)adcast 0Q ^ , ^ which has nm been stofed 

channels 1 to 9. The play list is entered by the operator via ^ m , buffer atus ^ ^ , 0 ^ out ( 

the output operation terminal 10 or received from a com- channe , fa on the broadcast content list . 

outer at a higher level not shown m the figure at a step S16. ^ creation Qf & coQtent Us 

In the case of a created play ha, commands entered by the ment ^ which om t channels ^ , rted b 

operator via the output operation terminal 10 which is 15 , t . ~ *, • • j mr- m- a- 

* „ . . . . - i .i ji an output buffer apparatus is required. FIG. 10 is a diagram 

controlled by the output operation terminal control module ic *. . . J? 

i. J4 ,l , ,. 4 4 * j , m A i showing an example of an apparatus assignment table, a 

120 are supplied to the play list creating module 113. A play , f . * . * u *r * * * 

t . . . ™ JL T , ,. . j , i table of assignment of output buffer apparatuses to output 

list is then created by the play list creating module 113 and , . . & . . - ,u « , ui a- . 

,. , . .. / t (L i i- . ,i channels. It is obvious from the figure that the table indicates 

stored in the play list storage unit 115 by the play list control ^ , t . ofcn ... „ t . „ lltffllt . fK t . m . nn . 

* , w L c . j * * . , t . iL on a relation associating the output channels with the main and 

module 112 In the case of a received play h* on the other *> h ^ ^ Each ent in the labu 

hand the play hst is received by the play Ust receiving ako a fla bating whether the output buffer 

module 114 from a computer at a higher level not shown in , f , f . ., , A , ~ . 

. „ , , . J4 j , . ... apparatus is normal or out of order as attribute data. This 

the figure as described above and stored in the play list . , . n , , ., , , . ™ . 

o e unit 115 point will be described more later. This apparatus assign- 
storage unit . ment table is created by the apparatus status control module 
FIG. 8 is a diagram showing a table representing an 108 and stored in the apparatus assignment table storage unit 
example of a play list. In particular, the figure shows an 109 

example of a play list for output channel 1. As shown in the ^ ^ broadcast content list for the output 

figure, each line on the list includes attribute data such as an ^ beeQ Cfeatedj ^ CQpy management module 118 

outputting date and time, a program identification code, a passes Qa tfae request tQ broadcast contents based on 

title, an outputting duration ^ and a broadcast content identi- me CQpy broadcast content Hst t0 the control module 

fication code. The line is referred to as an event. Events are m M a slep s24> ^ copy conUol moduk m the 

arranged on the list in a chronological order of the outputting broadcast contents on me copy broadcast content list from 

date and time. me broadcast content storage unit 3 to an output buffer 

When a play list for an output channel is received or 35 apparatus specified by the list. As the operation to copy the 

created, data of broadcast contents is copied from the broadcast contents is completed, the copy management 

broadcast content storage unit 3 to the main output buffer module 118 notifies the broadcast content data base control 

apparatus OBI, OB2 or OB3 associated with the output module 106 of the copy completion which is then reflected 

channel with a broadcast content to be displayed at a thereby in the broadcast content database. To put it in detail, 

relatively early time given a high storing order priority in 4Q a flag indicating whether or not a broadcast content exists in 

accordance with the play list at a step S18. At the same time, an output buffer apparatus in each relevant attribute data 

the data of the broadcast content is copied also to the backup stored in an area at the end of a link of the table shown in 

output buffer apparatus OB4. A main output buffer apparatus pIG. 7 is set accordingly. 

to which an output channel is assigned can be identified by In addition, before a broadcast content is copied to an 

referring to an apparatus assignment table stored in the 45 output bu ff er apparatus, the copy management module 118 

apparatus assignment table storage unit 109. checks wne ther or not an area with a sufficient size is 

The processing to copy data of broadcast contents at the available in a recording medium employed in the output 

step S18 is implemented by concrete operations carried out buffer apparatus as a file unit. If an area with a sufficient size 

at steps S20, S22 and S24. To put it in detail, at the step S20, is not available, the broadcast content to be copied is kept 

the play list control module 112 makes an inquiry to the 50 waiting till such an area is made available by deletion of 

broadcast content data base control module 106 about broadcast contents which were previously stored in the 

whether or not a broadcast content specified in the play list recording medium but have been already output, hence, 

for an output channel already exists in a main output buffer being no longer required. Free areas in a recording medium 

apparatus assigned to the output channel. As shown in FIG. employed in an output buffer apparatus are controlled by an 

7, the broadcast content data base includes attribute data 55 output buffer apparatus storage area control table stored in 

stored in an area at the end of the link to each broadcast the copy list storage unit 119. 

content entry. The attribute data includes a flag indicating pic. 11 is a diagram showing a table representing an 

whether or not the broadcast content has been copied to the example of the output buffer apparatus storage area control 

output buffer apparatus. By referring to this flag, the broad- tab l e . As shown in the figure, associated with an output 

cast content data base control module 106 is thus capable of 60 channel, each entry of the output buffer apparatus storage 

answering the inquiry made by the play list control module area control table includes data indicating the capacity of the 

112. If the broadcast content has not been copied to the recording medium employed in the main output buffer 

output buffer apparatus yet, a copy request is issued to the apparatus assigned to the output channel and the size of used 

copy management module 118. areas in the recording medium. In place of the data indicat- 

At a step S22, the copy management module 118 sets a 65 ing the size of used areas, data indicating the size of free 

copying sequence in accordance with the outputting date — areas can be included. The copy management module 118 

time order in order to create a copy broadcast content list, controls the state of free areas by updating the output buffer 
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apparatus storage area control table. As shown in FIG. 3, the Typically, the four output buffer apparatuses OBI to OB4 

file unit 25M in the main output buffer apparatus is divided are assigned to output channels 1 to 9 on an equal footing, 

into as many areas 251, 252 and 253 as output channels If the capacities of the file units employed in the output 

supported by the main buffer apparatus. The areas 251, 252 buffer apparatuses OBI to OB4 are equal to each other, the 

and 253 are allocated to the output channels. The output 5 4 output buffer apparatuses OBI to OB4 can be initially 

buffer apparatus storage area control table also includes data assigned to output channels 1 to 9 arbitrarily as main buffers 

indicating the capacity of the recording medium employed and a backup buffer. If one of the output buffer apparatuses 

in the backup output buffer apparatus and the size of used OBI to OB4 is designed with a file unit different from those 

areas in the recording medium. In the case of the embodi- of the rest, that is, with a file unit prepared specially for a 

ments shown in FIGS. 2 and 4, the file unit 25B of the JQ backup, on the other hand, the specially designed output 

backup output buffer apparatus is used for storing broadcast buffer apparatus is chosen as a backup while the remaining 

contents copied to the 3 main output buffer apparatuses. three are used as main buffers. 

Thus, in the embodiments, data of broadcast contents is flowchart then goes on to a step S32 to enter a state 

copied to the file unit 25B with those to be output at ^ for me operator to carry out an operation to create 

relatively early times given high storing order priorities as a } ^ Qf a host uter at a hi her level nol shown m 

mdicatedby theplaylistsofoutputchannek « thc figurc t0 lransmit a ; iay list . 

in the output buffer apparatus storage area control table of „„ & , ■ «■ 

FIG. 11. It is obvious from the figure that the capacity of the When a P la V hst llke the one shown in nG * 8 1S created 

recording medium employed in the backup output buffer or received, the play list control module 112 checks whether 

apparatus allocated to a channel is smaller than the capacity or not broadcast contents, which are cataloged on the play 

of the recording medium employed in the main output buffer 20 us t in a chronological order with those to be output at 

apparatus allocated to the same channel. relatively early times put first, have already been stored in 

After data of broadcast contents has been copied to the file ^e recording mediums of the respective main output buffer 

units of the output buffer apparatuses with those to be output apparatuses OBI to OB3 starting with the event of the 

at relatively early times given high storing order priorities as broadcast content on the top of the list. If a broadcast content 

indicated by the play lists, the broadcast contents are output 25 nas not been stored yet, a copy request is issued to the copy 

to the respective output channels in accordance with the play management module 118. In actuality, whether or not a 

lists at output times specified on the play lists at a step S26. broadcast content has already been stored in the recording 

To put it concretely, the play list control module 112 extracts medium of its output buffer apparatus is checked by the 

events from a play list for an output channel which is then broadcast content data base control module 106 by referring 

used by the output control module 111 as a base for 30 to the broadcast content data base shown in FIG. 7. At a step 

controlling an output buffer apparatus supporting the output S34, the copy management module 118 creates a copy 

channel and the switcher 8 to carry out an operation to broadcast content list like the one shown in FIG. 9 including 

output a broadcast content from the output buffer apparatus broadcast contents to be copied to the main output buffer 

to the output channel. A request to output a broadcast content apparatus with the contents put on the list in a chronological 

is typically made by the operator by operating the output 35 order of the outputting data and time. The copy broadcast 

operation terminal 10 or made by an output control signal content list is then stored in the copy list storage unit 119. 

received by the host control receiving module 116 from a The copy broadcast content list is created for each output 

computer at a higher level. channel. 

As the processing to output broadcast contents is By the same token, the play list control module 112 

completed, the play list control module 112 supplies infor- 40 checks whether or not broadcast contents, which are cata- 

mation indicating the completion of the broadcast content loged on the play list in a chronological order with those to 

outputting operation to the copy control module 117 which be output at relatively early times put first, have already been 

then makes a request for deletion of the data of the broadcast stored in the recording medium of the backup output buffer 

content from the file unit of the output buffer apparatus. apparatus OB4 starting with relatively early time events of 

So far, a flow of operations carried out by the functional 45 broadcast contents on the top of the list. If a broadcast 

blocks of the control computer system 1 to output broadcast content has not been stored yet, a copy request is issued to 

contents has been explained. Next, a detailed process of the copy management module 118. At a step S3 6, the copy 

outputting video and audio signals representing events put management module 118 creates a copy broadcast content 

on a play list is described by referring to FIGS. 12 A, 12 B, list like the one shown in FIG. 9 including broadcast 

12C, and 13A, 13B, 13 C which show a detailed flowchart 50 contents to be copied to the backup output buffer apparatus 

representing the process. OB4 by following the same procedure as the copy broadcast 

As shown in FIGS. 12A, the flowchart begins with a step content list for a main buffer. The copy broadcast content list 

S30 which is executed when the multichannel broadcasting is then stored in the copy list storage unit 119. 

system is activated. At the step S30, the apparatus status A broadcast content put on the copy broadcast content list 

control module 108 sets the apparatus number of a main 55 for a main buffer is copied to its main output buffer apparatus 

output buffer apparatus associated with each output channel OBI, OB2 or OB3 at steps S38 to S42. To be more specific, 

and the apparatus number of a backup output buffer appa- at a step S38, the copy management module 118 forms a 

ratus assigned to the output channel in the apparatus assign- judgment as to whether or nol there is an event of a broadcast 

ment table. In the case of the present embodiment, for content to be copied is on the copy broadcast content list for 

example, output channels 1 to 3, 4 to 6 and 7 to 9 are 60 a main buffer. If the outcome of the judgment formed at the 

associated with the main output buffer apparatuses OBI, step S38 indicates that there is an event of a broadcast 

OB2 and OB3 respectively. As for the backup, the output content to be copied left on the copy broadcast content list, 

buffer apparatus OB4 is assigned to all output channels 1 to the flow of processing continues to a step S40 at which the 

9. FIG. 10 is the diagram showing an apparatus assignment copy management module 118 forms a judgment as to 

table created to record such assignments. As shown in the 65 whether or not a free area for storing a copied broadcast 

figure, a failure flag of each entry in the apparatus assign- content exists in the recording medium employed in the 

ment table is set to OFF. main output buffer apparatus. The judgment is formed at the 
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step S40 by referring to the output buffer apparatus storage earliest event is selected among broadcast contents to be 

area control table stored in the copy list storage unit 119 like copied to the recording medium of a main output buffer 

the one shown in FIG. 11. apparatus being backed up and is copied to the free area of 

If the outcome of the judgment formed at the step S40 the recording medium of the backup output buffer apparatus 

indicates that a free area is available in the recording 5 

medium employed in the main output buffer apparatus, the If a free area is found unavailable in the file units of the 
flow of processing proceeds to a step S42 at which the copy main and backup output buffer apparatuses or no more event 
management module 118 makes a request to the copy of a broadcast content to be copied is found left in the copy 
control module 117 to copy the broadcast content, the event broadcast content lists for the main and backup buffers 
of which is left on the copy broadcast content list to the free 1Q during the processing carried out at the steps S38 to S50, the 
area. Then, the copy control module 117 copies the broad- flow of processing goes on to a junction point No. 1, that is, 
cast content from the broadcast content storage unit 3 to the a step S52 of the continuation flowchart shown in FIG. 13 A. 
main output buffer apparatus. After the copy operation is At the step S52, the apparatus status control module 108 
completed, the copy management module 118 deletes the checks whether the state of the failure flag in the apparatus 
event of the copied broadcast content from the copy broad- 15 assignment table is ON or OFF If the state of the failure flag 
cast content list. Then, data indicating the size of free areas is OFF, the flow of the processing proceeds to a step S54 at 
or used areas in the output buffer apparatus storage area which the apparatus status control module 108 forms a 
control table stored in the copy list storage unit 119 is judgment as to whether or not the main output buffer 
updated. apparatus is out of order. Under a normal condition, the main 
A broadcast content put on the copy broadcast content list 2 o output buffer apparatus operates normally and the state of 
for the backup buffer is copied to the backup output buffer the failure flag is initially cleared to OFF. As a result, the 
apparatus OB4 at steps S46 to S50. However, the operation flow of processing goes on from the step S52 to a step S66 
to copy a,broadcast content to the backup output buffer by way of the step S54, by-passing steps S56, S58,S 60, S62 
apparatus OB4 is not carried out when the apparatus OB4 is and S64. At the step S66 of FIG. 13B, the play list control 
out of order as evidence by an ON state of a failure flag 2 s module 112 enters a state waiting for the occurrence of an 
included in the apparatus assignment table. In the present event of an outputting time in the play list. In the waiting 
embodiment, there is only one backup output buffer appa- state, the flow of processing returns to the step S52 to carry 
ratus. Thus, when the backup output buffer apparatus is used out the processing of forming a judgment as to whether or 
as a substitute for. a broken main output buffer apparatus, the not the main output buffer apparatus is out or order repeat- 
backup is no longer available till the broken main apparatus 30 edly. 

is fixed. For this reason, at a step S44, the failure flag is [f the outcome of the judgment formed at the step S54 by 

examined to determine whether the state thereof is ON or the apparatus status control module 108 indicates that the 

OFF. If the failure flag is ON, the flow of processing goes on main output buffer apparatus is out of order, the backup 

to a step S66 of the continuation flowchart shown in FIG. 13. output buffer apparatus OB4 is switched in to replace the 

The processing to copy a broadcast content put on the 35 main output buffer apparatus which is out of order at steps 

copy broadcast content list for the backup buffer to the S56 and S58. To put it concretely, the backup output buffer 

backup output buffer apparatus OB4 starts with a step S46 apparatus OB4 (OABUF4) is assigned to output channels so 

at which the copy management module .118 forms a judg- far supported by the main output buffer apparatus OBI 

ment as to whether or not there is an event of a broadcast provided that it is the main output buffer apparatus OBI 

content to be copied left on the copy broadcast content list 40 which is out of order. To be more specific, the backup output 

for a backup buffer. If the outcome of the judgment formed buffer apparatus OB4 (OABUF4) is assigned as a replace - 

at the step S46 indicates that there is an event of a broadcast ment to output channels 1, 2 and 3 as shown in the apparatus 

content to be copied left on the copy broadcast content list, assignment table of FIG. 14 in the event of such a failure. At 

the flow of processing continues to a step S48 at which the the same time, the contents of a column of the apparatus 

copy management module 118 forms a judgment as to 45 assignment table shown in FIG. 14 as a cell enclosed by a 

whether or not a free area for storing a copied broadcast double line are cleared. 

content exists in the recording medium employed in the After the apparatus assignment has been changed as 
backup output buffer apparatus OB4. The judgment is described above, the apparatus status control module 108 
formed at the step S48 by referring to the output buffer notifies the output control module 111, the play list control 
apparatus storage area control table stored in the copy list 50 module 112, the copy control module 117 and the copy 
storage unit 119. management module 118 of the fact that the output buffer 
If the outcome of the judgment formed at the step S48 apparatus assigned to output channels 1, 2 and 3 has been 
indicates that a free area is available in the recording changed. Notified of the change in apparatus assignment, the 
medium employed in the main output buffer apparatus, the output control module 111, the play list control module 112, 
flow of processing proceeds to a step SS0 at which the copy 55 the copy control module 117 and the copy management 
management module 118 makes a request to the copy module 118 recognize the fact that the assignment of the 
control module 117 to copy the broadcast content, the event main output buffer apparatus has been changed, treating the 
of which is left on the copy broadcast content list to the free newly assigned output buffer apparatus OB4 as a control 
area. Then, the copy control module 117 copies the broad- object. In addition, the copy management module 118 prop- 
cast content from the broadcast content storage unit 3 to the 60 erly updates data stored in the output buffer apparatus 
backup output buffer apparatus OB4. After the copy opera- storage area control table. FIG. 15 is a diagram showing a 
tion is completed, the copy management module 118 deletes typical state of the output buffer apparatus storage area 
the event of the copied broadcast content from the copy control table filled up with contents in the event of a failure, 
broadcast content list. Then, data indicating the size of free As indicated by cells each enclosed by a double line in the 
areas or used areas in the output buffer apparatus storage 65 output buffer apparatus storage area control table, the output 
area control table stored in the copy list storage unit 119 is buffer apparatus OB4 (OABUF4) is assigned to output 
updated. As described earlier, a broadcast content with the channels 1, 2 and 3 as a main output buffer apparatus. The 



3/25/05, EAST Version: 2.0.1.4 



US 6,625,811 Bl 

15 16 

sizes of used areas right before the replacement of the main broadcast content to the backup output buffer apparatus and 

output buffer apparatus, that is, 15 minutes, 14 minutes and to delete an output broadcast content from it are carried out. 

17 minutes, are written into the area of one of the cells. At To put it in detail, when the broken output buffer appa- 

the same time, the contents of a column of the backup output ratus is fixed, at the step S62, the apparatus status control 

buffer apparatus shown in the figure as a cell enclosed by a 5 module 108 catalogs the fixed apparatus in a column for the 

double line are cleared at the step S56. backup output buffer apparatus of the apparatus assignment 

^ . offo ,l * * . i j i table shown in FIGS. 10 and 14 as a backup. At the same 

Then, at the step S58, the apparatus status control module fi , ». • i . i j- i r.u 

mo ! a. . f r *u f-i a *u *, time, the fixed apparatus is also cataloged in a column for the 

108 sets the state of the failure flag in the apparatus . , . , s ^ f 4 . 6 # t . „ 

* > li , nxT * ■ j- « *iT. .u • . . backup output buffer apparatus of the output buffer appara- 

assienment table to ON to indicate that the main output * * i * i_i u • n^o -m j ti_ 

r 7 * * c a j* *u *• * in tus storage area control table shown m FIGS. 11 and 15. The 

buffer apparatus is out of order, ending the operation to 10 „ . b . o*,* . u - u .i_ 

, t . . * u a? *. ♦ *u u i flow of processing then continues to a step S64 at which the 

switch from the main output buffer apparatus to the backup . r . . & . , , , - AO . r f « 

. l xr . rtD^ • *u * f e -i apparatus status control module 108 turns off the failure flag 

output buffer apparatus OB4 in the event of a tairure . r \, . , 1 , , ~ fi *i 

r . . lt _ v ™ - m the apparatus assignment table. Inerearter, a sequence of 

occurring in the former. Thereafter, the output buffer appa- ,. rr . 5 * u ~* *u * V i * . 

,s . • u rr operations are carried out by assuming that a backup output 

ratus OB4 operates as a mam buffer. buffer apparatus exists. 

When it is time to output a t broadcast ^ content as indicated is ^ described above , in the present embodiment, four 

by an event in the play list, the play l^t control module 112 buffef luses £ e as main buffers or a 

notifies the output control module 111 of the event of the ^ Qn an ^ (oQ ^ ^ ^ buffer 

play list including the broadcast content to be output. The ^ fc tQ a ^ ^ ^ an(J 

output control module 111 controls the output buffer appa- a recovtTG6 mam ^ fc catal d as a backu b 

ratus OB assigned to an output channel associated with foe 20 mere , dati ^ me ^ ^ t table ^ 

play list and the switcher 8, outputung video and audio ^ ^ buf * r ms fi £ afea contrd (able and 

signals to the output channel at a step 5>6*. switching the state of the switcher 8. As a result, it is not 

As the output operation is completed, the flow of pro- necessary for the control computer system 1 to have a 

cessing goes on to a step S70 at which the copy control special backup function. In addition, it is not necessary to 

module 117 deletes the output broadcast content from the 25 prov ide a special output buffer apparatus serving as a 

file unit employed in the main output buffer apparatus. Then, backup. 

the copy control module 117 updates data representing the FIG. 16 is a diagram showing examples of screens which 

size of used or free areas included in the output buffer arc di la d on the out t opc ration terminal 10 when the 

apparatus storage area control table stored in the copy list Qutput bufifer apparatuses f^ion norm ally. In a multichan- 

storage unit 119. ^ nel broadcasting system with 9 output channels as is the case 

Accompanying the completion of the output operation, at ^ the embodiment shown in FIG. 2, nine screens for the 

a step S72 of FIG. 13C, the copy management module 118 nme 0Ut p U t channels respectively are generally displayed, 

checks whether the failure flag is ON or OFF through the 0n each of the scree ns, a play list of the output channel and 

apparatus status control module 108. Under a normal slatus 0 f events on the play list such as "already output", 

condition, the failure flag is OFF. In this case, the flow of "being output" and "not output yet" are displayed. FIG. 16A 

processing goes on to a step S74 at which the output 35 sbows an examp i c 0 f a scrcen f or 0Ut p Ut channel 1 supported 

broadcast content is deleted by the copy control module 117 Dy me mam output buffer apparatus OBI and FIG. 16B 

from the file unit employed in the backup output buffer shows an example of a screen for output channel 4 supported 

apparatus. At the same time, the copy control module 117 by tbe mam output buffer apparatus OB2. On each of the 

updates data representing the size of used or free areas of the screen, the number of the main output buffer apparatus 

backup output buffer apparatus included in the output buffer 40 supporting the output channel and the number of the backup 

apparatus storage area control table of FIG. 11 stored in the output buffer apparatus are also displayed. To be more 

copy list storage unit 119. If the failure flag is ON, on the specific, on the screen shown in FIG. 16A, the following 

other hand, the processing of the step S74 is not carried out. apparatus numbers are displayed: "Main: Output buffer 

The flow of processing then proceeds to a step S76 to OBI" and "Backup: Output buffer OB4". On the screen 

form a judgment as to whether or not all events on the play 45 shown in FIG. 16B, on the other hand, the following 

list have been output. If the outcome of the judgment apparatus numbers are displayed: "Main: Output buffer 

indicates that not all events on the play list have been output, OB2" and "Backup: Output buffer OB4". It is thus obvious 

the process described so far is carried out again till all events that the main output buffer apparatuses OBI and OB2 share 

on the play list are output. the backup output buffer apparatus OB4. 

In the event of a failure occurring in a main output buffer 50 FIG. 17 is a diagram showing examples of screens which 

apparatus, the backup output buffer apparatus is reassigned are displayed on the output operation terminal 10 in the 

to output channels supported so far by the main output buffer event of a failure occurring in a main output buffer appara- 

apparatus which is out of order. Thereafter, the backup tus. In this case, a message typically stating "A backup 

output buffer apparatus functions as a main buffer. Thus, in output buffer apparatus is being adjusted" is displayed on the 

the case of the embodiment shown in FIG. 2, in the event of 55 screen to notify the user that the backup output buffer 

a failure, the backup output buffer apparatus no longer apparatus is not available currently. This time, the backup 

exists. In the absence of a backup output buffer apparatus, output buffer apparatus OB4 declared as a backup on the 

operations to copy a broadcast content to the backup output screen shown in FIG. 16 is used as a substitute for the main 

buffer apparatus and to delete an output broadcast content output buffer apparatus in which the failure has occurred, 

from it are not carried out. In the embodiment described above, only one backup 

In the event of a failure occurring in a main output buffer 60 output buffer apparatus is provided. It should be noted, 

apparatus as evidenced by an ON state of the failure flag however, that a plurality of backup output buffer 

detected at the step S52, the flow of processing goes on to apparatuses, typically fewer in number than main output 

a step S60 to form a judgment as to whether or not the buffer apparatuses, can be provided. In this case, each of the 

broken output buffer apparatus has been fixed. As soon as backup output buffer apparatuses is assigned to more output 

the broken output buffer apparatus is fixed, the flow of 65 channels than those associated with a main output buffer 

processing goes on to a step S62 at which the fixed apparatus apparatus. As a result, the number of broadcast contents per 

is cataloged as a backup. Thereafter, operations to copy a output channel stored in the file unit employed in a backup 
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output buffer apparatus is smaller than that stored in the file 
unit employed in a main output buffer apparatus. 

As an alternative, in a multichannel broadcasting system 
provided with a plurality of backup output buffer 
apparatuses, output channels are assigned to all the backup 5 
output buffer apparatuses by distributing equally to the 
apparatuses when all main output buffer apparatuses func- 
tion normally. Should one of the main output buffer appa- 
ratuses be out of order, a backup output buffer apparatus is 
used as its replacement and the output channels are newly 
assigned to all the remaining backup output buffer appara- io 
ruses by again redistributing equally to the apparatuses. At 
any rate, the scope of the present invention is not limited to 
a multichannel broadcasting system with a single backup 
output buffer apparatus. 

As described above, in a multichannel broadcasting sys- 15 
tem provided by the present invention wherein a plurality of 
main output buffer apparatuses are assigned to output 
channels, a minimum number of backup output buffer appa- 
ratuses are provided and broadcast contents to be output are 
copied to both the main and backup output buffer appara- 20 
tuses. As a result, a backup output buffer apparatus can be 
used as a substitute for a main output buffer apparatus in 
case the main output buffer apparatus is out of order without 
the need to suspend the broadcasting. 

In this case, by using fewer backup output buffer appa- 
ratuses than main backup output buffer apparatuses, the 
backup cost can be relatively reduced. In addition, by 
copying only data of broadcast contents for relatively early 
time events on a play list to the file unit of a backup output 
buffer apparatus, the backup output buffer apparatus can be 
used as a substitute for a main output buffer apparatus in 30 
case the main output buffer apparatus is out of order without 
the need to suspend the broadcasting. 

Furthermore, a minimum number of backup output buffer 
apparatuses are merely added to main output buffer appa- 
ratuses. As a result, the processing to copy broadcast con- 35 
tents from the broadcast content storage unit to the output 
buffer apparatuses does not require that much additional 
time and work. 

What is claimed is: 

1. A multichannel broadcasting system for outputting a 40 
plurality of broadcast contents to a plurality of output 
channels comprising: 

a storage unit for supplying said plurality of broadcast 
contents; 

a plurality of main output buffer apparatuses correspond- 45 
ing to said plurality of output channels, respectively, for 
storing said plurality of broadcast contents and for 
transmitting the stored broadcast contents to the corre- 
sponding output channels in accordance with a prede- 
termined transmission order; 5Q 

means for assigning a priority order to said broadcast 
contents to be transmitted to said plurality of output 
channels on the basis of said predetermined transmis- 
sion order; 

a backup output buffer apparatus for storing said broad- 55 
cast contents from said storage unit based on said 
priority order prior to the transmission of said broadcast 
contents from said main output buffer apparatuses to 
said corresponding output channels; and 

a control unit for controlling said backup output buffer 
apparatus so that said backup output buffer apparatus 60 
transmits said broadcast contents stored therein to an 
output channel of a failed main output buffer apparatus 
instead of said broadcast contents stored in said failed 
main output buffer apparatus when said failed main 
output buffer apparatus fails, wherein 65 
in the event of a failure occurring in any of said 
plurality of main output buffer apparatuses, said 



control unit assigns said backup output buffer appa- 
ratus as a main output buffer apparatus to said output 
channel corresponding to said failed main output 
buffer apparatus; and 
thereafter, signals of broadcast contents to be transmit- 
ted to said corresponding output channel correspond- 
ing to said failed main output buffer apparatus are 
copied from said storage unit to said backup output 
buffer apparatus, and 
when said failed main output buffer apparatus is fixed, 
said control unit catalogs said fixed failed main 
output buffer apparatus as said backup output buffer 
apparatus; and 
broadcast contents to be transmitted to said plurality of 
output channels are copied from said storage unit to 
said fixed failed main output buffer apparatus cata- 
loged as said backup output buffer apparatus based 
on said priority order. 
2. A multichannel broadcasting system for outputting a 
plurality of broadcast contents to a plurality of output 
channels, comprising: 

a storage unit for supplying said broadcast contents; 
a plurality of output buffer apparatuses wherein a number 
of said plurality of output buffer apparatuses is greater 
than a number of output buffer apparatuses required for 
assignment to said plurality of output channels; and 

a control unit for causing broadcast contents to be copied 
from said storage unit to said output buffer apparatuses 
and transmitted from said output buffer apparatuses to 
respective output channels corresponding with said 
output buffer apparatuses on the basis of a predeter- 
mined transmission order, wherein: 
said control unit assigns some of said output buffer 
apparatuses to correspond to a respective plurality of 
said output channels as main output buffer appara- 
tuses and remaining output buffer apparatuses 
respectively to all of said plurality of output channels 
as backup output buffer apparatuses; 
broadcast contents to be transmitted to any of said 
plurality of output channels are stored in said a main 
output buffer apparatus corresponding to said output 
channel; 

a priority order of the broadcast contents is determined 
based on the predetermined transmission order; and 
broadcast contents to be transmitted to all of said 
plurality of output channels are stored in each of said 
backup output apparatuses based on the priority 
order of the broadcast contents; and 
in the event of a failure occurring in any of said main 
output buffer apparatuses, said control unit assigns 
one of said backup output buffer apparatuses as a 
main output buffer apparatus for output channels 
associated with said main output buffer apparatus in 
which said failure occurred, wherein 
% said control unit has an apparatus assignment table 
for associating some of said output buffer appa- 
ratuses with a respective plurality of said output 
channels as a main output buffer apparatus and 
remaining output buffer apparatuses with a respec- 
tive plurality of said output channels as a backup 
output buffer apparatus; and 
signals of broadcast contents are copied from said 
storage unit to respective ones of said output 
buffer apparatuses in accordance with said appa- 
ratus assignment table. 
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